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Abstract 
In order to achieve a safe and speedy logistics, this article assessed the logistics warehouse fire risk. Firstly, based on the logistics warehouse fire accidents, the four 
aspects of the logistics warehouse fire risk were gained. Secondly, the model was designed to assess the logistics warehouse fire risk by means of expert investigation 
and using the method of AHP and fuzzy comprehensive assessment. The target layer of logistics warehouse fire risk assessment model is logistics warehouse fire risk. 
The criterion layers, which are 4 parts, are the warehouse building, goods, management, environment. The 14 index layers are associated with the secondary 
indicators. By consulting experts, the weight of each index was constructed. The assessment model is applied to evaluate and analyze the logistics warehouse fire risk. 
This model was exemplified in a logistics warehouse. The results show that the assessment methodology of logistics warehouse fire risk is reasonable, effective and 
feasible. 
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1. Introduction 
Along with the development of our country socialist market economy, the logistics industry has developed rapidly. 
The rapid development of logistics expedites a batch of large scale, multifunctional, perfectly managerial, professional 
logistics warehouse[1-3]. This kind of logistics warehouse is not only different in the function, operation mode with the 
ordinary warehouse, but also characteristic in the fire character, the fire control facilities and fire safety management[4].  
Currently, the research of logistics warehouse safety problems are generally goods damaged or lost, caused by human 
or technology error[5-6]. At present, the assessment methods of the logistics warehouse fire safety aren’t enough. With the 
development of society and science technology, risk problems are becoming the problem which people must face. In this 
paper, it analyzes the logistics warehouse fire risk conditions, establishes its security assessment with the Analytic 
Hierarchy Process. To quantify professional’s judgments with AHP improves the decision-making effectiveness and 
reliability. 
2. Model of assessment of logistics warehouse fire risk 
2.1. Comprehensive assessment factors  
Based on the causes of logistics warehouse fire, the comprehensive assessment factors are shown in Fig.1. 
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Fig. 1. Comprehensive assessment factors. 
2.2. Comprehensive assessment judgments 
Based on the characters of the logistics warehouse fire, each assessment factor of logistics warehouse fire risk is judged 
to belong to severe risk or moderate risk or low-grade risk. If one factor doesn’t produce any risk, it belongs to no risk. 
The comprehensive assessment judgment is shown in V.  
V {V1(severe risk), V2(moderate risk), V3(low-grade risk), V4(no risk)} 
2.3. Single factor fuzzy assessment matrix 
When the assessment object is warehouse building (Ub), four factors are used to establish a single factor assessment 
matrix Rb {rijb}. Because of the fuzziness of ib, according to Delphi method, the degree of Uib belongs to the comment Vj 
in the comprehensive assessment judgment. Then the judgment matrix is constructed[7]. For the statistical convenience, the 
subjection degree rijb is shown with the proportion of the experts who agree with this factor. By dealing with the expert’s 
comments, a fuzzy judgment matrix can be gained.   
In a similar way, when the assessment objects are respectively goods (Ug), management (Um), and environment (Ue), 
the judgment matrix are respectively Rg, Rm and Re. 
2.4. Comprehensive judgment weights 
In the assessment system, the weights should be exact and logical. This paper adopts AHP (Analytic Hierarchy 
Process)[8] to confirm the weights of indexes. When the factors are compared with each other, the methods shown in table 1 
are used. In table 1, the factor i is compared with the factor j, and the result is written down as bij. 
According to fig.1, the hierarchy structure is concluded (shown in table 2-6), and a comparison judgments matrix is 
constructed. Then the sum and product method[9] is used to count the eigenvector and the latent root of matrix, and the 
consistency of the matrix is tested. The eigenvector of judgment matrix accorded with the consistency test is the weight of 
each index. 
2.4.1. Comprehensive judgment weights  
By consulting experts, the judgment matrix of each index is constructed. 
2.4.2 Consistency checking 
Because of the complexity and diversity of the logistics warehouse fire safety assessment, the given judgment matrix 
can’t keep complete consistency. So there is the need to check the consistency of the matrix. If the consistency ration 
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CR<0.10, the judgment matrix has a satisfying consistency. Otherwise, the value should be adjusted. 
Table 1. Importance degree 
i j Compare bij Signification 
I is as important as j. 1 I is as important as j. 
I is a little more important than j. 3 The former factor is a little more important than the latter. 
I is obviously more important than j. 5 The former factor is obviously more important than the latter.  
I is much more important than j 7 The former factor is much more important than the latter. 
I is extremely more important than j. 9 The former factor is extremely more important than the latter. 
- 
2,4, 
6,8 
The middle value between the above neighboring judgments 
Table 2. Judgment matrix and weights of first level 
- 
Warehouse 
Building 
Goods Management Environment W 
Warehouse Building 1.000 2.000 3.000 3.000 0.425 
Goods 0.500 1.000 3.000 4.000 0.321 
Management 0.333 0.333 1.000 3.000 0.164 
Environment 0.333 0.250 0.333 1.000 0.090 
Table 3. Judgment matrix and weights of warehouse building 
Warehouse 
Building 
Fireproofing Facility Firefighting Facility
Architectural 
Component 
Logistics System Wb 
Fireproofing 
Facility 
1.000 2.000 3.000 3.000 0.445 
Firefighting 
Facility 
0.500 1.000 2.000 3.000 0.283 
Architectural 
Component 
0.333 0.500 1.000 2.000 0.165 
Logistics System 0.333 0.333 0.500 1.000 0.107 
Table 4. Judgment matrix and weights of goods 
Goods 
Material 
Quantity 
Material Character
Material Occupying 
Space 
Wg 
Material Quantity 1.000 3.000 5.000 0.633 
Material Character 0.333 1.000 3.000 0.260 
Material Occupying Space 0.200 0.333 1.000 0.107 
Table 5. Judgment matrix and weights of management 
Management 
Rules and 
Regulations 
Fire Drill Staff Safety Awareness
Staff Safety 
Education 
Wm 
Rules and 
Regulations 
1.000 2.000 4.000 4.000 0.484 
Fire Drill 0.500 1.000 3.000 3.000 0.296 
Staff Safety 
Awareness 
0.250 0.333 1.000 1.000 0.110 
Staff Safety 
Education 
0.250 0.333 1.000 1.000 0.110 
Table 6. Judgment matrix and weights of environment 
Environment Internal Environment
External 
Environment 
Geographical 
Surrounding 
We 
Internal 
Environment 
1.000 3.000 4.000 0.608 
External 
Environment 
0.333 1.000 3.000 0.272 
Geographical 
Surrounding 
0.250 0.333 1.000 0.120 
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Consistency indicator CR=CI/RI, and CI=( max - n ) / (n-1). Then, each index weight is gained, and at the same time, 
the consistency checking is passed (CR<0.1), shown in table 7. Each index weight W is shown from table 2 to table 6. 
Table 7. Consistency checking of each judgment matrix 
 U Ub Ug Um Ue 
max 4.214 4.071 3.039 4.021 3.074
CI 0.071 0.024 0.019 0.007 0.037
RI 0.96 0.96 0.58 0.96 0.58 
CR 0.074 0.025 0.033 0.007 0.064
 
The first level index weight is 
W=(wb  wg   wm    we)=(0.425  0.321  0.164  0.09) 
The second level index weight of warehouse building is: 
Wb=(0.445  0.283  0.165  0.107) 
The second level index weight of goods is 
W g=(0.633  0.260  0.107) 
The second level index weight of management is 
Wm=(0.484  0.296  0.11  0.11) 
The second level index weight of environment is 
We=(0.608  0.272  0.12) 
2.5.  Comprehensive assessment model 
2.5.1. Result of the single factor assessment 
When the assessment object is warehouse building 
4321
44434241
34333231
24232221
14131211
4321b * bbbb
bbbb
bbbb
bbbb
bbbb
bbbbbb BBBB
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rrrr
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In a similar way, when the assessment object is goods, Bg=Wg*Rg=(Bg1  Bg2   Bg3   Bg4) 
When the assessment object is management, Bm=Wm*Rm=(Bm1   Bm2   Bm3   Bm4)      
When the assessment object is Environment, Be=We*Re=(Be1   Be2   Be3   Be4) 
2.5.2. Result of multifactor comprehensive assessment 
4321
4321
4321
4321
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3. Application 
For example, there is a logistics warehouse in a city. The logistics warehouse fire risk can be estimated with the indexes 
weights and the fuzzy comprehensive assessment model. 
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3.1. Single factor fuzzy assessment matrix 
By the experts’ comments, the single factor fuzzy assessment matrix is gained according to the method shown in 2.3. 
06.03.01.0
01.04.05.0
04.05.01.0
04.05.01.0
bR
   
03.05.02.0
03.05.02.0
01.04.05.0
gR
  
3.03.02.02.0
1.05.02.02.0
1.04.04.01.0
07.02.01.0
mR
  
07.02.01.0
06.03.01.0
03.04.03.0
eR
 
3.2. Result of the single factor assessment 
Bb = Wb*Rb =(0.166 0.4621 0.3719 0) 
Bg = Wg*Rg =(0.3899 0.4367 0.1734 0) 
Bm = Wm*Rm =(0.122 0.2592 0.5452 0.0736) 
Be= We*Re =(0.2216 0.3488 0.4296 0) 
3.3. Result B of the multifactor assessment 
012.0342.0410.0236.0
04296.03488.02216.0
0736.05452.02592.0122.0
01734.04367.03899.0
03719.04621.00.166
09.0164.0321.0425.0B
 
The conclusion is the ratios of severe risk, moderate risk, low-grade risk and no risk in the logistics warehouse are 
respectively 23.6%, 41%, 34.2% and1.2%.  
4. Conclusions 
In order to predict the logistics warehouse fire risk, it is important to evaluate the various influence factors. This paper 
mainly analyzes the influencing factors of the logistics warehouse fire risk, discusses the evaluation indexes, and puts 
forward the evaluation method of the logistics warehouse fire risk. In order to accurately predict the safety of the logistics 
warehouse fire, the factors of the logistics warehouse fire risk must be analyzed all-aroundly. The assessment method of the 
logistics warehouse fire risk has a theoretical and practical meaning for preventing from the logistics warehouse fire. 
References 
[1] Carlos F. Daganzo, 1996. Logistics systems analysis. Springer, New York. pp. 20-36. 
[2] David.P, Stevart.R, 2008. International logistics the management of intermational trade poerations. Tsinghua University Press, Beijing, p. 3-15 
[3] Ronald H. Ballou, 2003. Business Logistics/Supply Chain Management. Oversea Publishing House, p. 5-20 
[4] Chen Kun, Shu huihui, 2006. Logistics warehouse fire fighting design and analysis. Storage, Transportation & Preservation of Commodities 6, p. 33-35(In 
Chinese) 
[5] Luo Zheng, 2005. Analysis of logistics chain safeguard system. Logistics scitec 10, p. 8-10.(In Chinese) 
[6] Tang Miao, 2005. The study and research into the fire planning in the stores ofmaterial transferring. Journal of the Chinese People’Sarmed Police Force 
Academy 6, p. 23-25(In Chinese) 
[7] Han Liyan, Wang Peizhuang, 1998. Application of Fuzzy Mathematics. Capital University of Economics and Business, Beijing(In Chinese) 
[8] Thoma L Saty, Luis G Vargas, 2001. Models, Methods, Concepts & Application Of The Analytic Hierarchy Process. Kluwer Academic Pubilshers, Boston, p. 1-
13. 
[9] Ma Liping, 2000. Analytic Hierarchy Process. Statistic of Beijing 7, p. 38-39.(In Chinese). 
 
